-High throughput sequencing fusion-primer engineering and application of the quality filtering steps. (a) Schematic representation of the design and alignment of the 454/Roche-amplicon fusion primer used for the PCR amplification and the simultaneously preparation of the variable region for the 454 GS FLX Titanium high throughput sequencing (HTS). The forward fusion primer contains sequences flanking the variable region (NNK) 12 (template specific) and an adapter sequencing necessary for the initiation of the HTS. The reverse fusion primer in addition carries a biotin for the attachment on capture beads and an adapter sequence which are necessary for the clonal amplification during the emulsion PCR. (b) 10-3b vector cloning regions at the end of the T7 capsid gene with the background insert which is replaced by the random peptide library inserts during library generation. Both the 5`-and the 3`-ends of the oligonucleotide strand are flanked by constant regions containing the end of the T7 capsid gene (Start tag) respectively the Stop Codon (Stop tag) terminating the peptide insert transcription. (c) Pie chart depicting the proportion of reads coding for the full or parts (ProAlaGly starter) of the background insert ("wt" phage) and reads which are too short or lacking either the Start or the Stop tag. A sample of the stock library was subjected to direct PCR amplification and HTS applying the engineered fusion-primer. A total of 233 868 reads were obtained from the HTS of the stock library of which 39% fulfilled the quality criteria and were further analyzed. The length of those reads were mostly multiples of 3 base pairs (bp) with a peak at 36 bp. (a & b) Absolute and relative changes of HTS reads after the quality filtering steps. Prepared samples of the stock library, the injected library (after amplification and purification) and the first two rounds of selection were subjected to HTS. (a) All valid reads obtained from HTS underwent 5 subsequent quality filter steps by which short sequences (less than 9 nucleotides) or sequences lacking Start and Stop tag, or containing full or parts (PAG) of the "wt" backbone were discarded. The absolute numbers and the proportions of reads after each filtering step are displayed. (b) All reads passing the initial quality filter criteria with even codon use were further analyzed and grouped as described in Material and Methods. Listed are the amounts of all distinct sequences found after grouping and all the 36 nucleotide (12mer) long inserts within the groups.
-Library diversity conservation despite extensive processing for the in vivo application. (a) Frequency distribution of all unique sequences within the considered reads of the stock library. The total number of each unique peptide is given along with the number of unique peptides. (b) Overview of the relative amino acid composition of all considered 12 amino acid long peptide inserts compared to the theoretical amino acid composition based on the translation of the random (NKK) 12 inserts. (c) The overall amino acid frequencies in the stock library plotted against the theoretical amino acid frequencies as calculated from the number of codons corresponding to each amino acid residue using NNK method of peptide library construction. (d) The overall amino acid frequency in the stock library plotted against the averaged amino acid frequency in the injected library. (e) Graphic representation of the changes in position-dependent amino acid composition of all considered 12 amino acid long peptide inserts in the stock compared to the injected library.
Supplementary Figure 3 -Pharmacokinetic profiles of wt T7 phage in the CSF and blood
compartments. Determination of the clearance of wt phage from the blood and their occurrence in the CSF compartment over time. 4 cannulated rats were each i.v. injected with 1x10 10 wt T7 phage.
Blood and CSF samples were taken at indicated time points and the average temporal kinetic of phage recovered from blood (red circles) and CSF (green triangles) compartment were extrapolated.
The blue square represents the averaged initial blood phage concentrations calculated from the injected phage amount considering the total blood volume based on animal weights. The black square displays the y-axis intercept of the straight line extrapolated from the blood phage concentrations over time. Equal amounts of 6 candidate phage clones (2x10 10 phage/animal) and the insert-less (empty) control phage (#1779) (2x10 10 phage/animal) were teil vein i.v. injected in at least 3 CM cannulated rats each. Blood samples were collected at the indicated time points. The average temporal kinetics of phages recovered from the blood compartment over time are displayed (*** p<0.001, based on ANOVA test).
Supplementary Figure 8 -Brain microvessel association of a phage synthesizing a peptide with
high occurrence in CSF. Representative confocal microscopic images of the cortex microvessels in a rat teil vein i.v. injected with phage clones (2x10 10 phage/animal) displaying the CSF enriched peptides or the insert-less control phage (#1779) (2x10 10 phage/animal). Indicated phage clones were injected into 3 rats and allowed to circulate for 1 hour before the brains were withdrawn and stained with a polyclonal FITC labeled antibody against the T7 phage capsid. 10 minutes before perfusion and subsequent fixation DyLight594 labeled lectin was teil vein i.v. injected. Fluorescence images were recorded showing lectin (red) stained microvessels and the associated phage (green).
Displayed pictures are emerging from six z-stacks taken in a distance of 5um. Scale bar corresponds to 200um.
